This paper presents findings of an investigation into the effects of living-standards and relative poverty on children's schooling in urban and rural areas of Senegal. To measure living standards, we apply a multiple-indicator, multiple-cause (MIMIC) factor-analytic model to a set of proxy variables collected in the 2000 Multiple Indicator Cluster Survey and extract an estimate of the relative standard of living for each household. Using this estimate, we find that in Senegal's urban areas, living standards exert substantial influence on three measures of schooling: Whether a child has ever attended school; whether he or she has completed at least four grades of primary school; and whether he or she is currently enrolled. In rural areas of Senegal, however, the effects are weaker and achieve statistical significance only for the wealthiest fifth of rural households. Two educational inequalities persist with living standards held constant. First, the advantages enjoyed by urban families in Senegal remain considerable: Even the poorest fifth of urban children are more likely than rural children to have attended school, to have completed four years or more of primary education, and to be currently enrolled. Second, gender gaps in schooling are pervasive and are only modestly influenced by standards of living. In both urban and rural areas of Senegal, girls suffer from marked disadvantages relative to boys in all three measures of schooling. In wealthier urban households, girls' disadvantages are smaller, but not completely eliminated. Furthermore, no systematic reduction in female disadvantage is apparent in rural Senegal, even in the uppermost stratum of households. To judge from these findings, in Senegal income growth alone is unlikely to close the schooling gap between urban and rural areas or between boys and girls.
As developing countries continue to urbanize, national debates about poverty increasingly will have to consider its urban as well as its rural manifestations. To date, the urgent needs of rural areas have occupied policy attention to such an extent that urban poverty has gone unrecognized. Yet, as the Panel on Urban Population Dynamics (2003) has shown in its analyses of health, poor urban dwellers often live in conditions that are little better (and are sometimes worse) than those found in the countryside. The question arises whether for the poor, the "urban advantage" in children's schooling might also prove to be elusive. In this paper, we take a closer look at the inequalities that can affect children's schooling in urban and rural settings in order to better understand urban-rural differences. Using data from the 2000 Multiple Indicator Cluster Survey (MICS) for Senegal, we focus on three indicators of schooling: Whether a child has ever attended school, whether he or she has completed at least four grades of primary school, and whether he or she is currently enrolled. Of particular interest in the analysis is whether higher household living standards tend to improve educational opportunities for girls.
Despite decades of academic and policy attention to poverty in developing countries, surprisingly few data sets give educational researchers much purchase on the concept of living standards. Although exceptions exist-notably the World Bank's Living Standards Measurement Surveys-surveys with detailed information on children's schooling have not often gathered comparably detailed data on household incomes and consumption expenditures. The MICS program is no exception to the rule. Users of the MICS are thus left with little alternative but to fashion an index of living standards from the few proxy variables that are included in these surveys, which range from ownership of consumer durables to crude assessments of the quality of housing.
The past decade has seen a lively debate in the literature on the merits of alternative statistical techniques that use such proxies. We explore one of the more promising approaches for distilling the proxies into a living-standards index, termed MIMIC (multiple-indicator, multiple-cause) models, which are a variant of confirmatory-factor analysis. The MIMIC approach requires that variables serving as indicators of living standards be distinguished from those serving as determinants of living standards. In this way, the method brings a helpful theoretical structure to the estimation of living-standards indexes and imposes a measure of discipline on the empirical results. We apply the approach separately to the urban and rural households of the Senegal survey, and from these sector-specific estimates, we develop urbanand rural-specific rankings of living standards. We explore whether in each setting, relative living standards make a difference to children's schooling.
The paper is organized as follows: The first section situates our analysis in the wider international debate on how best to gauge progress in children's education. The MICS data for Senegal are discussed and descriptive statistics presented on the measures of children's schooling and the explanatory variables used in the multivariate models. In the third section, we provide an overview of the theories and statistical issues that must be confronted in fashioning defensible measures of living standards from the crude raw materials at hand. We summarize our thinking in a multiple-equation system that links living standards to schooling and then present the multivariate results.
MONITORING PROGRESS IN EDUCATION
Since 1990, when the "World Declaration on Education for All" was signed in Jomtien, Thailand, and the "World Summit for Children (WSC)" was staged in New York, efforts to promote children's educational participation and attainment have been given high priority by many international organizations, donors, and governments. The commitment to children's schooling perceptibly deepened over the decade and was reaffirmed at decade's end by the Millennium Development Declaration of 2000, which was followed by a burst of activity defining educational goals and quantifying targets and indicators of progress. The two targets for schooling specified in the Millennium Development Goals (MDGs) are that "by the year 2015, children everywhere, boys and girls alike, will be able to complete a full course of primary schooling and that by 2005 girls and boys will have equal access to all levels of education" (United Nations 2001: 20) . Substantial international research effort is now being directed to this end. 1 The MDG targets single out gender inequities in schooling as meriting special attention; although inequities attributable to poverty are not similarly highlighted, poverty is, of course, the central organizing theme of the Millennium Development Declaration and the goals and targets associated with it.
Broadly speaking, two sources of data are available with which to measure progress toward the schooling targets. UNESCO and UNICEF have long used data collected from national ministries of education, together with the population counts supplied by the United Nations Population Division, to generate gross and net primary enrollment ratios and to form estimates of the likelihood that a child enrolled in grade 1 of primary school will complete four grades of primary and enter grade 5. These aggregate indicators have been used for cross-national comparisons of schooling levels and trends (UNESCO 2002 (UNESCO , 2003 UNICEF 2003) . As Bruns et al. (2003) have shown, further refinements can be made to measures of primary school completion. 2 The quality of the aggregate enrollment data collected from national ministries of education is acknowledged to be uneven. 3 When they are compared with estimates from the main alternative data source-schooling data taken from nationally representative, household-level sample surveys-systematic biases are revealed in the aggregate data, with the discrepancies between data sources being particularly significant for countries in sub-Saharan Africa (Lloyd and Hewett 2003; UNESCO 2003) . The potential inherent in household-level data is much enhanced by the contributions of two large, internationally comparable survey programs, the Demographic and Health Surveys and the Multiple Indicator Cluster Surveys. These surveys gather information on the current educational status of school-age children as well as (limited) retrospective educational histories. These data, with complementary information on adult educational attainment, are usually collected in a household questionnaire in which one informed adult (typically the head of the household) answers on behalf of each member.
The survey-based sources have one decided advantage: They permit an exploration of linkages between children's education and household poverty or living standards, an area that cannot be explored with aggregate measures. If full retrospective schooling histories were gathered for each child, and if these reports were of good quality, household data would provide the basis for estimates of the primary school completion rate and other measures addressed in the Millennium Development Goals. By tracking changes in primary school completion rates across age cohorts, household data could also provide an accurate assessment of trends in schooling.
The MICS program, which provides the data for our analyses, was specifically developed to monitor the World Summit for Children goals. It incorporates more than 75 indicators covering a range of critical statistics for developing countries, including information related to child survival and health, child labor, education, and access to basic public services such as potable water and sanitation. 4 
SCHOOLING DATA AND MODEL SPECIFICATION
The Senegalese schooling system is formally structured along the lines seen in much of Francophone West Africa. Primary schooling consists of six grades, and students are meant to enroll in primary grade 1 at the age of seven. A student who enrolls at this age and advances without repetition or dropping out will complete the full course of primary schooling at age 12. Completion of primary school is marked by the award of the CFEE (Certificat de 
Schooling measures
The questions that were used to construct our schooling indicators are displayed in Table 1 , together with the ages of respondents about whom such information was gathered in the MICS survey. Given that late entry and frequent grade repetition are characteristic of Senegalese primary schooling, children often are found in primary school well beyond age 12, the official age for primary completion. More than 40 percent of children aged [13] [14] [15] [16] [17] [18] [19] who were enrolled in school were still attending primary school; even among the 18-yearolds who were enrolled, 13 percent were attending primary school, as were 6 percent of 19-year-olds. Evidently, primary school completion rates framed in terms of official age ranges can substantially underestimate the proportion of children who eventually will complete their primary education.
Mindful of the potential mismatches between children's ages and the official age ranges, we define three summary measures of schooling: (1) whether children aged [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] at the time of the survey had ever attended school; (2) the completion of four or more years of schooling among those aged 15-19 at the time of the survey; and (3) current enrollment among those aged 7-12. For the first two, we selected the age ranges with two objectives in mind: The child should be old enough to have had the opportunity to achieve the specified level of schooling, given the likelihood of late entry and repetition, but should not be so old as to render the experience of only historical interest. The Senegal survey was fielded in For the ever-attendance measure of schooling, a minimum of ten years of age seemed to us to be sufficient to take account of late starting ages, and age 15 appeared adequate for measuring the number who had completed four or more years of schooling. Unless life-table methods are applied to handle right-censoring (we have not applied such methods here), a reduction in the minimum age for these indicators would yield underestimates of the proportion of children who eventually attend and complete four years of school. Our focus on completion of grade four is motivated by the importance of basic literacy and numeracy skills, which are probably acquired by that grade, and by the need to provide estimates that are not too far removed in time from the survey date. Table 2 provides a descriptive overview of the three indicators by age, urban-rural residence, and gender. For the ever-attended measure, an upward time trend is evident, with greater proportions of younger than older children having attended school. This trend is more pronounced for girls, who have recorded nearly twice the improvement of boys in each location. As can be seen in the enrollment figures for younger children, as age increases, the proportion of children enrolled declines faster in rural than urban areas, especially for girls.
Interestingly, the urban-rural gap is less evident in figures on current enrollment for children aged 7-9 than for older children. At ages ten and older, the urban-rural gap in enrollment and attendance is enormous for both boys and girls. A wide urban-rural gap is also evident in the proportion completing four or more grades, with the urban percentage being about double that of the rural. A recent decline in educational attainment for the youngest boys is suggested, leading to a reduction of the attainment gap between boys and girls in urban areas; this trend has been observed elsewhere in sub-Saharan Africa (Lloyd and Hewett 2003) . Taken together, these patterns hint that the retention of students, rather than access to schooling as such, may now be the determining factor in the urban-rural schooling gap. Although higher adult literacy rates are evident in urban areas, particularly for men, even there some two-thirds of children live in households lacking a literate adult woman.
Explanatory variables

STATISTICAL APPROACH: THE MIMIC MODEL
It may be useful to preview our MIMIC approach by situating it among the various strategies that have been applied to the problem of measuring living standards with collec- Figure 1 presents one scheme for doing so in which we distinguish highly structured and less-structured approaches and also draw a distinction between statistical approaches and those that rely solely on the judgment of the investigator. In separating determinants from indicators, the MIMIC approach brings more structure to bear on the problem than do the comparatively unstructured principal components and simple factor-analytic methods. Judgment-based approaches, however, in which detailed knowledge of local conditions is applied to form weights for each consumer durable or indicator, are also highly structured, and they also bring outside information to bear on the problem of defining living standards.
The specifications to be explored here take the form of equation systems in which a given schooling variable, denoted by Y , is the main object of interest. As discussed above, in our application Y represents one of three measures of schooling. For the schooling models, we write the main structural equation in latent-variable form as We posit a model of the factor f such that f = X γ +u, the value of f being determined by a set of exogenous variables X and a disturbance u. Although f is not observed, its probable level is signaled through the values taken by {Z k }, a set of K indicator variables.
These are binary indicators in our application, and the convention is to represent them in terms of latent propensities Z * k , with Z k = 1 when Z * k ≥ 0 and Z k = 0 otherwise. We write each such propensity as Z * k = α k + β k f + v k , and, upon substituting for f , obtain K latentindicator equations,
. . .
In this set of equations, the β k parameters show how the unobserved factor f takes expression through each indicator. 5 Whether f is interpretable as a living-standards index depends on the signs that are exhibited by these parameters.
The full equation system thus comprises the schooling equation (1) and equations (2) for the living-standards indicators. In setting out the model in this way, with latent factors embedded in structural equations, we follow an approach that has been recommended by several researchers (notably Sahn and Stifel 2000; McDade and Adair 2001; Tandon et al. 2002; Ferguson et al. 2003) . Pritchett (1999, 2001 ) have developed an alternative approach based on the method of principal components. Although useful in descriptive analyses and easy to apply, this method is perhaps best viewed as a data-reduction procedure whose main virtue is the ease with which the researcher can collapse multiple indicators into a single index. The principal components approach is otherwise limited, specifically by not separating cleanly the determinants of living standards from the indicators of living standards, and it lacks a firm theoretical and statistical foundation. As a result, the method is not readily generalizable to structural, multiple-equation models such as ours (Montgomery et al. 2000) .
For this paper, we take a two-step approach to estimating the full system. Assuming that the disturbances are normally distributed, we estimate the parameters α, β , and γ of the indicator equations (2) by the method of maximum likelihood, using routines that we have written for this purpose. An estimatef = E[ f |X, Z] of the factor is derived from these indicator equations alone. The predictedf is then inserted into the structural equation (1) just as if it were another observed covariate. Conventional statistical methods are applied to estimate the parameters θ and δ of the structural model. 6
Modeling the living-standards factor
With the living-standards factor specified as f = X γ + u, how should the X variables Table 4 we present our classification scheme and give descriptive statistics on the indicators and determinants.
As Montgomery et al. (2000) note, little consensus is evident in the literature about how best to define and model the living-standards measures found in surveys such as those fielded by the MICS program, which lack data on consumption expenditures and incomes.
With proper consumption data lacking, we think it reasonable to define the set of living- and having finished (that is, nondirt) floors. So few households in rural Senegal own cookers, telephones, and either motorcycles or bicycles that these indicators were excluded from the rural analysis.
Producer durables are deliberately excluded from the {Z k } set of indicators, because while they may help determine final consumption, they are not themselves measures of that consumption. They are a means to an end, or, in other words, producer durables are better viewed as inputs in household-production functions than as measures of the consumption drawn from household production. By this logic, producer-durable variables should be included among the X covariates. Some publicly provided services can also be viewed as enabling factors, or inputs, into consumption-notably, the provision of electricity-and we have, therefore, included electricity in the X living-standards determinants. Other producer durables are also included-possession of a house or land, owning cultivatable land, and having a plow, handcart, or sewing machine. Although city size may be only a distant proxy for the many other factors that determine consumption-among them, access to multiple income-earning possibilities and heterogeneous labor and product markets-we include dummy variables for Dakar and several other Senegalese cities in the set of determinants to account for such effects.
It is not unreasonable to liken adult education to a producer durable, education being a type of longlasting trait that produces a lifetime stream of income and consumption; on these grounds, we include the age of the household head and measures of educational attainment for all adults in the household in our specification of the X determinants. In doing so, we are mindful of the dual roles played by education in demographic behavior (Montgomery et al. 2000) . Education is both a determinant of living standards and a conceptually separable influence on behavior via its links to social confidence, to the ability to process information, and to the breadth and nature of individual social networks. In short, measures of education belong with the W variables of the schooling equations as well as with the set of X variables that act as determinants of living standards. Model identification is not threatened by variables that are common to both X and W , but we hope to strengthen the empirical basis for estimation by using a summary measure of education (average years) for adult men and women in the living-standards model and a more detailed specification, involving levels of adult schooling, in the children's schooling models. The sex of the household head is included among the determinants of living standards, as is a dummy variable indicating whether adult men are present in the household. When no adult men are present, the adult education variables for men are "zeroed out." The same approach could be followed for adult women, but it is so rare for Senegalese households to lack adult women that there is little point in doing so. Table 5 summarizes the estimatedβ k factor loadings on the indicators of living standards, and also presents theγ estimates on the determinants. As can be seen in the table, thê β k coefficients are always positive, and (with one exception) they are statistically significant. This finding is encouraging, in that it supports the interpretation of the factor as an expression of the household's standard of living. The table also presents a summary ofγ, the effects of the X determinants. These effects are very much in line with expectations. In both urban and rural areas, the provision of electricity is positively associated with living standards, as anticipated given its role as a key input. Likewise, the adult education variables are strongly and positively associated with living standards in urban and rural areas; and, consistent with age profiles of productivity, we find that urban living standards increase with the head's age up to about age 63 and decrease thereafter. No important nonlinearities in age could be detected in the rural models, as discussed in the notes to the table.
Estimates of urban and rural living standards
Among the producer durables, ownership of a home or land is positively associated with living standards in the urban model, but does not achieve significance in the rural model.
Oddly, however, for rural households possession of cultivatable land is negatively associated 
MULTIVARIATE RESULTS FOR CHILDREN'S SCHOOLING
The predicted living-standards factorsf derived from the MIMIC model are grouped into quintiles specific to urban and rural areas, and these quintiles provide the basis for much of the multivariate analysis to follow. were produced by assigning an age to each child (to remove this source of variation) and then, in sequence, assigning each household to a living-standards quintile and taking the average of the predicted probabilities (allowing the household's other covariates to vary).
Hence, this figure should be viewed as a depiction of the substantive strength of the livingstandards effects. Large effects are evident in urban areas, with differences on the order of 15 percentage points in attendance, 23 points in the completion of four or more years of schooling, and 10 points in current enrollment. In rural areas, however, it is less obvious that differences by living-standards quintile are of similar substantive importance. Apart from the uppermost quintile of "wealthy" rural households, in which children are significantly more likely than their counterparts in the lowest quintile to attend and complete four or more grades, few statistically significant differences emerge. Comparisons of predicted urban and rural schooling across quintiles show that an urban advantage exists even for the poorest urban households.
In the models for attendance and completion of four grades shown in Tables 6 and 7, adult education exerts a significant positive influence on children's schooling, and the effects are of substantive importance. Curiously, however, the adult education variables make little difference to current enrollments in urban areas, although the education coefficients have the expected positive sign. In rural areas, the education of adult men is a statistically significant determinant of school enrollment. With levels of adult education controlled, adult literacy makes no significant contribution to schooling outcomes in either urban or rural Senegal. The city-specific variables included in the urban models are difficult to interpret; they suggest that residence in Ziguinchor is associated with a greater likelihood of school attendance, completion of four grades, and current enrollment. Finally, as would be expected for much of Francophone West Africa, with other things held constant, girls are substantially less likely Figure 4 Predicted male-female differences in percentages ever attending school, completing four or more grades, and being currently enrolled, by urban and rural residence and quintile of household living standards. Based on results from Model 2 (Tables 6 and 7) , Senegal, 2000. than boys to attend school, complete four grades of primary education, and be currently enrolled.
In the columns of the tables headed "Model 2," we explore whether educational opportunities for girls are appreciably greater in wealthier households. Some evidence emerges to this effect-it is not always of statistical significance-in urban Senegal, but we see little indication that higher standards of living differentially improve the lot of girls in rural areas of the country. Figure 4 depicts the multivariate findings in terms of male-female differences in the predicted percentage ever attending school, completing four or more grades, and being currently enrolled. For urban Senegal, a reduction in the extent of male advantage can be discerned as we move from lower to higher living-standards quintiles, although the highest quintile exhibits a greater male advantage than the next-highest. The general pattern, however, is one of reduced male advantage. Interestingly, for current enrollment, greater levels are seen for urban girls than for boys in two of the quintiles. In the rural areas of Senegal, however, the differences are erratic and, in any case, these differences do not attain statistical significance. Table 6 Educational participation and attainment, probit estimates for urban areas, Senegal, 2000
Ever attended school Table 7 Educational participation and attainment, probit estimates for rural areas, Senegal, 2000
Ever attended school The urban advantage in children's schooling also merits comment. No one would be surprised to see a marked urban advantage in secondary or even middle school, because urban households have easier access to these levels of schooling than do most rural households.
At the primary level, however, the urban advantage is not obviously explicable in terms of access as such: Primary schools are found in or near most Senegalese rural villages. Even so, the absence of middle and secondary schools from rural areas may lead rural parents to conclude that their children have little real opportunity to progress beyond the primary level. With the educational horizons of rural parents so limited, they may question whether primary schooling alone can offer a sufficient return to justify significant commitments of parental time and money. Educational ambitions for children may be further undermined by the opportunity costs of schooling in rural settings, that is, by the loss of valuable child labor.
In both urban and rural areas of Senegal, girls suffer from disadvantages relative to boys in all three of the schooling measures that we examined. The empirical findings suggest that the disadvantages facing girls are eased to some degree in urban households with higher standards of living, but no systematic evidence emerges to this effect in rural Senegal. Even in urban Senegal, however, a male advantage persists in the wealthiest quintile of households.
NOTES
1 A similarly-worded WSC goal for education is "universal access to basic education and achievement of primary education by at least 80 percent of primary school-age children. . . with emphasis on reducing the current disparities between boys and girls."
2 Bruns et al. (2003) have devised a primary completion rate (PCR), which represents "the total number of students successfully completing (or graduating from) the last year of primary school in a given year, divided by the total number of children of official graduation age." Unlike the UNESCO indicators, which rely on beginning-of-year enrollment data, the PCR requires end-of-year enrollments. This information is less commonly collected by the national ministries of education; indeed, only 13 of 38 sub-Saharan African countries could provide the necessary data for direct calculation of the PCR. Senegal is one of the 25 countries for which the PCR cannot be calculated. Where the preferred data are lacking, however, a "proxy" primary completion rate can be generated.
3 The quality of age-specific population data used in these indicators can also be questioned, particularly for countries with no recent or reliable national population census (Bruns et al. 2003) .
4 The precise form of the indicators, and survey questions related to them, are determined by the national statistical office of each participating country. Hence, the survey modules included in the MICS vary from one country to the next. 
